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2OG'RPLQLRQ8QLYHUVLW\86$1DWLRQDO7DLZDQ8QLYHUVLW\7DLZDQ<HXQJQDP8QLYHUVLW\
5HSXEOLFRI.RUHD
:HFRQVLGHUWZRIOXLGUHVHUYRLUVVHSDUDWHGE\DQHOHFWULFDOO\LQVXODWLQJPHPEUDQHHTXLSSHG
ZLWKDVLQJOHQDQRSRUHDQGSRO\HOHFWURO\WH3(FKDLQVDUHHQGJUDIWHGWRWKHQDQRSRUHZDOORI
WKH PHPEUDQH $ SRWHQWLDO ELDV LV H[WHUQDOO\ LPSRVHG EHWZHHQ WKH WZR IOXLG UHVHUYRLUV:H
LQYHVWLJDWHG WKH HOHFWULFILHOG LQGXFHG HOHFWURNLQHWLF IORZV LQ WKH DEVHQFH DQG SUHVHQFH RI
FKDUJHG'1$QDQRSDUWLFOHVLQWKHFDWKRGHIOXLGUHVHUYRLU
,Q WKH DEVHQFH RI '1$ QDQRSDUWLFOHV WKH HOHFWULFILHOGLQGXFHG LRQ WUDQVSRUW DQG WKH
UHVXOWLQJFRQGXFWDQFH LQD3(PRGLILHGQDQRSRUHDUH WKHRUHWLFDOO\VWXGLHGXVLQJDFRQWLQXXP
EDVHGPRGHOFRPSULVHGRIFRXSOHG3RLVVRQ1HUQVW3ODQFN313HTXDWLRQVIRUWKHLRQLFPDVV
WUDQVSRUWDQG6WRNHVDQG%ULQNPDQHTXDWLRQV IRU WKHK\GURG\QDPLF ILHOGV LQ WKHH[WHULRUDQG
LQWHULRU RI WKH 3( OD\HU UHVSHFWLYHO\ ,Q FRQWUDVW WR D VROLGVWDWH QDQRSRUH ZKHUH LRQ
FRQFHQWUDWLRQ SRODUL]DWLRQ &3 RFFXUV DW WKH FDWKRGH VLGH RI WKH QDQRSRUH WZR W\SHV RI&3
SKHQRPHQDRFFXUULQJDWHLWKHU WKHFDWKRGHRUDQRGHVLGHRIWKH3(PRGLILHGQDQRSRUHKDYH
EHHQIRXQG,IWKHEXONLRQLFFRQFHQWUDWLRQLVUHODWLYHO\ORZWKHFRXQWHULRQVULFK&3RFFXUVDWWKH
FDWKRGH VLGH RI WKH 3(PRGLILHG QDQRSRUH +RZHYHU WKH FRXQWHULRQVULFK &3 RFFXUV DW WKH
DQRGH VLGH RI WKH QDQRSRUH ZKHQ WKH EXON LRQLF FRQFHQWUDWLRQ LV VXIILFLHQWO\ KLJK DQG WKH
LPSRVHGHOHFWULF ILHOG LVUHODWLYHO\ZHDN7KH LQGXFHG&3SKHQRPHQRQVLJQLILFDQWO\DIIHFWV WKH
QDQRSRUHFRQGXFWDQFH7KHFRXQWHULRQVULFK&3SKHQRPHQDLQWKH3(PRGLILHGDQGVROLGVWDWH
QDQRSRUHVDUHFRPSDUHG7KHUHVXOWVFOHDUO\VKRZWKDWWKH&3SKHQRPHQRQLQWKH3(PRGLILHG
QDQRSRUHLVPRUHVLJQLILFDQWWKDQWKDWLQWKHVROLGVWDWHQDQRSRUHUHJDUGOHVVRIWKHOHYHOVRIVLWH
GHQVLW\ RI WKH PROHFXODU FKDLQV WKH VWUHQJWK RI WKH DSSOLHG HOHFWULF ILHOG DQG WKH EXON LRQLF
FRQFHQWUDWLRQ7KHUHVXOWVSURYLGHGYDOXDEOHLQIRUPDWLRQIRUXWLOL]LQJSRO\HOHFWURO\WHEUXVKHVDV
DEULGJHWRGHVLJQWKHQH[WJHQHUDWLRQQDQRIOXLGLFGHYLFHV
,Q WKH SUHVHQFH RI '1$ QDQRSDUWLFOHV LQ WKH FDWKRGH IOXLG UHVHUYRLU '1$ QDQRSDUWLFOHV
WUDQVORFDWHHOHFWURSKRUHWLFDOO\IURPWKHFDWKRGHUHVHUYRLUWRWKHDQRGHIOXLGUHVHUYRLUDQGDIIHFW
WKHLRQLFFXUUHQWIORZLQJWKURXJKWKHQDQRSRUH7KURXJKWKHSDUWLFOHV¶HIIHFWRQWKHLRQLFFXUUHQW
RQHKRSHVWRGHWHFWWKHSUHVHQFHRIWKHSDUWLFOHVLQVLGHWKHSRUHDVZHOODVREWDLQLQIRUPDWLRQ
RQWKHSDUWLFOHV¶FKDUDFWHULVWLFVVXFKDV'1$VHTXHQFHVLQWKHQH[WJHQHUDWLRQQDQRSRUHEDVHG
'1$ VHTXHQFLQJ WHFKQLTXH 7R LQFUHDVH WKH WKURXJKSXW LQ WKH QDQRSRUHEDVHG '1$
VHTXHQFLQJWHFKQLTXHRQHKDVWRLPSRVHDKLJKHOHFWULFILHOGDFURVVWKHQDQRSRUHUHVXOWLQJLQ
KLJKVSHHG'1$ WUDQVORFDWLRQ WKURXJK WKHQDQRSRUHDQGFRQVHTXHQWO\ ORZ UHDGRXWDFFXUDF\
RQWKH'1$VHTXHQFHV6ORZLQJGRZQ'1$WUDQVORFDWLRQWKURXJKWKHQDQRSRUHWKXVLVRQHRI
WKHFKDOOHQJHVLQWKHQDQRSRUHEDVHG'1$VHTXHQFLQJWHFKQLTXH'1$WUDQVORFDWLRQWKURXJKD
3(PRGLILHG QDQRSRUH LV WKHRUHWLFDOO\ LQYHVWLJDWHG ,Q DGGLWLRQ WR WKH HQKDQFHG FRQFHQWUDWLRQ
SRODUL]DWLRQ RFFXUULQJ QHDU WKH HQWUDQFH RI WKH QDQRSRUH WKH 3( EUXVKHV LQFUHDVHV
HOHFWURRVPRVWLF IORZ LQVLGH WKH QDQRSRUH WKH GLUHFWLRQ RI ZKLFK LV RSSRVLWH WR WKH '1$
HOHFWURSKRUHWLF PRWLRQ 7KHVH HIIHFWV VLPXOWDQHRXVO\ \LHOG DQ LQFUHDVH LQ WKH '1$ FDSWXUH
YHORFLW\DWWKHQDQRSRUHPRXWKDQGDGHFUHDVHLQLWVWUDQVORFDWLRQYHORFLW\ZLWKLQWKHQDQRSRUH
,QJHQHUDOLIWKHVDOWFRQFHQWUDWLRQLVKLJKDQGWKHQDQRSRUHLVVKRUWUHJDUGOHVVRIWKHOHYHOVRI
WKH IL[HG FKDUJH GHQVLW\ DQG WKH VRIWQHVV GHJUHH RI WKH SRO\HOHFWURO\WH EUXVKHV FXUUHQW
EORFNDGHDOZD\VRFFXUV7KLVLPSOLHVWKDWWKH3(PRGLILHGQDQRSRUHFDQEHDSSOLHGWRUHJXODWH
WKH'1$WUDQVORFDWLRQEHKDYLRUZLWKRXWFKDQJLQJWKHLRQLFFXUUHQWVLJQDWXUH&RQVLGHULQJUHFHQW
DGYDQFHVLQQDQRIDEULFDWLRQWHFKQLTXHVDQGFRQWLQXRXVJURZLQJRIWKHZLGHVSUHDGLQWHUHVWVLQ
FKHPLFDOO\ PRGLILHG QDQRSRUHV WKH SUHVHQW ZRUN SURYLGHV ERWK QHFHVVDU\ WKHRUHWLFDO
EDFNJURXQG DQG UHDVRQDEOH LQWHUSUHWDWLRQV IRU WKH H[SHULPHQWDO REVHUYDWLRQV RQ '1$
WUDQVORFDWLRQWKURXJKDQDQRSRUH
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